Lecture Notes (Italics = Handouts)

Chapter 12 (Navidi)

Chi-Square Tests
A Chi-square, χ2 Test for “Goodness of Fit” (pg. 573). This is a hypothesis test to see if an observed distribution is significantly different from a hypothesized distribution. This could be used for example to test whether a die is unfair (each face on a fair die has a probability of 1/6) or whether the distribution of the ethnicities of voters is the same as it is in the population of adults.

Blood types in the U.S. are said to be distributed as: O ( 44%, A ( 42%, B ( 10% and AB ( 4%

To test this distribution is the same for Medicare recipients, a sample of 1000 Medicare recipients is obtained and their blood types recorded in the table below.

Expected count = hypothesized proportion for the category times the sample size, pk×n,  df = #categories – 1
	Blood

Type
	Observed (O)
	Expected (E)
	O – E
	(O – E)2/E

	O
	466
	440
	26
	1.54

	A
	398
	420
	–22
	1.15

	B
	104
	100
	4
	.16

	AB
	32
	40
	–8
	1.60

	(
	1000
	1000
	0
	4.45



P-value = χ2cdf(4.45, 10^99, 3) = 0.217
Since the P-value is so large we would conclude that there is very little evidence that the blood type distribution is different among Medicare recipients than it is for all U.S. residents.

Below is Minitab output for the above test.
Chi-Square Goodness-of-Fit Test for Observed Counts in ... : Observed
Observed and Expected Counts

	Category
	Observed
	Test
Proportion
	Expected
	Contribution
to Chi-Square

	O
	466
	0.44
	440
	1.53636

	A
	398
	0.42
	420
	1.15238

	B
	104
	0.10
	100
	0.16000

	AB
	32
	0.04
	40
	1.60000


Chi-Square Test

	N
	DF
	Chi-Sq
	P-Value

	1000
	3
	4.44874
	0.217


[image: image1.emf]Category AB B A O

500

400

300

200

100

0

V

a

l

u

e

Expected

Observed

Chart of Observed and Expected Values


Goodness of fit (grades)
Two-way tables (contingency tables): row variable, column variable, cells, size = #rows by #columns (e.g. 3 by 4 or 3(4)
One sample cross-classified (here the question is “Are the row and column variables independent?”)

e.g. political self-classification (liberal, middle of the road, conservative) vs party affiliation (Democrat, Republican, Third-party, or Independent)

Multiple samples from separate populations (here the question is: “Is the distribution the same in each of the populations?”) Our text uses the rows for the different populations and columns for the values of the variable.

e.g. political self-classification (liberal, middle of the road, conservative) vs region of the country (Northeast, South, Midwest, West)

A Chi-square, χ2 Test for single sample (a test for independence)
(pg. 581)
H0: the row and column variables are independent

HA: the row and column variables are not independent (dependent)
Expected cell counts E = 
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The χ2 statistic (df = (#rows – 1)×(#columns – 1)
Requirement: no more than 20% of the expected cell counts are less than 5.

Using Minitab to do chi-square tests (chi square test for independence)
A Chi-square, χ2 Test for multiple samples (a test for homogeneity) 
(page 584)
H0: the distribution is the same for each population 

HA: the distribution is not the same for each population 
Basically done the same way as the test for independence.
Using Minitab to do chi-square tests (chi square test for homogeneity)
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